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ABSTRACT  
   
In 2009, cap and trade was at the forefront of political and 
environmental discussions. At this time, the American Clean Energy and 
Security Act passed in the United States House of Representatives. Market 
based systems are alternatives to traditional regulatory methods such as 
command and control. This study intended to assess the attitudes of 
environmental leaders who managed air emissions as a part of their job 
responsibilities. The attitude of these individuals would have influenced their 
acceptance of this method as a program to reduce environmental pollution 
and improve air quality.   
The purpose of this study was to evaluate the attitudes of South 
Carolinian Title V environmental leaders toward cap and trade. Additionally, 
the study intended to determine if experience impacted the attitudes of 
survey respondents. Lastly, the study determined if environmental leaders 
found current methods such as command and control effective in air 
pollution regulation. The survey used the Likert Method of Summated 
Ratings. Environmental leaders reviewed attitudinal statements about the 
various subjects. The leaders selected an agreement level which determined 
their attitudes toward the statement. Numerical response ratings evaluated 
the leader’s attitude by experience level.  
The survey found that respondents had negative attitudes toward cap 
and trade. The respondents had a positive attitude toward traditional 
regulatory methods such as command and control. Lastly, the results 
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concluded that environmental experience did not have an impact on the 
respondents’ attitude toward cap and trade.  Therefore, it can be concluded 
that the environmental leaders prefer traditional air pollution regulatory 
methods in comparison to alternatives such as cap and trade.  
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DEFINITIONS 
Air pollutant:  Any substance in the air that can cause harm to humans or the 
environment. The 1990 Clean Air Act Amendments lists 188 toxic air 
pollutants that EPA is required to control (“Air Pollutants,” 2010). 
 
Allowance: an authorization to emit a specific amount of a pollutant under a 
cap and trade program (United States Environmental Protection Agency, 
2003). 
 
Attainment:  a geographic area which meets the federal air quality standards. 
 
Attitudes:  The expression of an individual’s feelings and beliefs toward 
objects, ideas and people. In this study attitude refers to the feelings and 
beliefs of Title V Manufacturing Environmental Leaders toward the use of cap 
and trade as a method of regulating air pollution.  
 
Cap: The overall emission limit that a group of affected sources cannot 
exceed under a cap and trade program (United States Environmental 
Protection Agency, 2003). 
 
Cap and Trade: market based policy tool used by the Environmental 
Protection Agency which places a cap on total emissions from a group of 
sources and creates a financial incentive to reduce emission (United States 
Environmental Protection Agency, 2003). 
 
Command and Control:  Traditional method of regulation where government 
entities mandate the emission limit by setting a rate standard or technology 
requirement.  
 
Criteria Pollutants: six common pollutants found throughout the United 
States. They are particulate matter, lead, sulfur oxides, ground level ozone, 
carbon monoxide and nitrogen oxides. 
 
Emission: substance that is released into the air.  
 
Emission Cap:  The maximum level of allowable emissions in a cap and trade 
program.  
 
Environmental Leader:  An individual who works in a manufacturing facility 
and manages the daily operations/ processes pertaining to environmental 
compliance. In this study it only applies to leaders who work in Title V 
facilities.  
 
  xiii 
Major Sources: Stationary source or group of stationary sources that emit or 
have the potential to emit 10 tons or more per year or more of a hazardous 
air pollutant or 25 tons per year or more of a combination of hazardous air 
pollutants ( “Summary of the Clean Air Act,” 2010). 
 
Mobile Sources: any source of air pollution that has the ability to move such 
as a motor vehicle.  
 
Non-Attainment Area: a geographic area which does not meet one or more of 
the federal air quality standards (United States Environmental Protection 
Agency, 2008). 
 
Source:  someone or something that releases airborne pollutants to the 
environment.  
 
State Implementation Plan: a collection of regulations, programs and policies 
that a state will use to address air pollution within their jurisdiction.  
 
Stationary Sources:  any building, structure, facility, or installation which 
emits or may emit any air pollutant. Nothing in title II of this Act relating to 
non-road engines shall be construed to apply to stationary internal 
combustion engines. (CAA, 45). 
 
Title V Facility:   Manufacturing facility which is required to operate with a 
Title V permit due to their categorization as a major source emitter under the 
Title V Clean Air Act Amendment in 1990 
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Chapter 1 
INTRODUCTION 
Problem Description and Background 
Concerns about the quality of air in the United States date back to the 
early 1900s. However, it was not until the Air Pollution Control Act of 1955 
that federal legislation involving air pollution existed (“History,” n.d. ).  The 
Act provided federal funding to conduct air pollution research. The Clean Air 
Act (CAA) of 1963 was the first federal legislation which created air pollution 
control (“History,” n.d. ).  It created a federal program within the United 
States Public Health Service and authorized research techniques for 
monitoring and controlling air pollution (“History,” n.d. ).  The Air Quality Act 
of 1967 expanded federal government activities by creating air pollutant 
emission inventories, ambient monitoring and control techniques (“History,” 
n.d. ). Additionally, enforcement proceedings were initiated involving 
interstate air pollution transport (“History,” n.d. ).  This was also the first 
time the federal government conducted extensive ambient monitoring 
studies and stationary source inspections (“History,” n.d. ).   
 Congress passed the CAA of 1970 which established the first 
federal comprehensive law to address air pollution (“History,” n.d. ).      The 
same year, the National Environmental Policy Act (NEPA) passed creating the 
Environmental Protection Agency (EPA) (“History,” n.d. ).  Congress deemed 
the EPA’s primary role to administer laws, which impact the environment 
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(“History,” n.d. ).  This improved the enforcement ability of the federal 
government to ensure air quality standards were being met.  
The EPA was founded on December 2, 1970 (“EPA History,” n.d.).  It 
was created to incorporate federal research, monitoring, standard 
development and enforcement into one federal agency (“EPA History,” n.d.).  
The mission of the EPA is to “protect human health and to safeguard the 
natural environment – air, water and land—upon which life depends” (“The 
Plain English Guide,” 2007).   The Agency has seven distinct purposes: 
1. Protection of all Americans from significant risks to human 
health and the environment where they live, learn and work;  
 
2. Reduction of environmental risk based on the best available 
scientific information; 
 
3. Enforcement of  federal laws to  protect human health and 
the environment fairly and effectively; 
 
4. To ensure environmental protection is an integral 
consideration in U.S. policies concerning natural resources, 
human health, economic growth, energy, transportation, 
agriculture, industry, and international trade, and consider 
these factors in establishing environmental policy; 
 
5. All parts of society will have access to accurate information 
to effectively participate in managing human health and 
environmental risks; 
 
6. Environmental protection contributes to making our 
communities and ecosystems diverse, sustainable and 
economically productive; and 
 
7. The United States shall be a leader in environmental 
protection globally (“Our Mission,” 2010). 
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The Clean Air Act was created to improve air quality. Limitations for 
mobile and stationary sources were developed as part of the legislation. The 
primary regulatory programs affecting stationary sources created through 
the act are: The National Ambient Air Quality Standards (NAAQS), State 
Implementation Plans (SIPs), New Source Performance Standards (NSPS), 
and National Emission Standards for Hazardous Air Pollutants (NESHAPs) 
(United States Environmental Protection Agency, 2008).  National Ambient 
Air Quality Standards were created to protect public health and welfare 
through the regulation of hazardous air pollutants which were being emitted 
into the air ( “Summary of the Clean Air Act,” 2010). State, local, and tribal 
governments monitor air quality through the inspection of facilities and 
enforce of  CAA regulations ( “The Plain English Guide“, 2007). SIPs  are 
required by each state to outline their process to control air pollution (“The 
Plain English Guide“, 2007).  
 The Act was amended in 1977.  The amendments included provisions 
for the Prevention of Significant Deterioration (PSD) of air quality in areas of 
attainment for NAAQS (“Clean Air Act,” n.d.).   It also contained requirements 
for areas in non-attainment areas (“Clean Air Act,” n.d.).  These two 
amendments established major permit review requirements to ensure 
attainment and maintenance of the air quality standards (“Clean Air Act,” 
n.d.).    The next significant amendments to the CAA occurred in 1990. These 
amendments added Section 112 (r) which required owners and operators of 
stationary sources to identify hazards, prevent and minimize effects of 
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accidental releases of extremely hazardous substances in their facilities 
(“Tools of the Trade,” 2003).  The legislation was enacted to implement a 
national sulfur dioxide program using cap and trade (“Tools of the Trade,” 
2003). This was the first cap and trade program implemented by the EPA.  
 Cap and trade is a market based policy tool used in environmental 
protection to control emission rates within industry (“Tools of the Trade,” 
2003).  A cap and trade program establishes an emission cap from sources 
(“Tools of the Trade, 2003).  Emitters are authorized to release a specific 
quantity of a pollutant (“Tools of the Trade,” 2003).  The total number of 
allowance equates to the cap (“Tools of the Trade,” 2003).  Compliance 
requires each emission source to have allowances equal to its actual 
emissions (“Tools of the Trade,” 2003).  In order to remain in compliance, 
trading of allowances occur to meet the cap requirements (“Tools of the 
Trade,” 2003).  The United States has two major emission cap and trade 
programs for sulfur dioxide (SO2) and nitrous oxide (NOx) pollutants.  In 
2010, EPA Administrator Lisa P. Jackson outlined five areas of focus for the 
EPA, including taking action on climate change and improving air quality        
(“Seven Priorities for EPA’s Future,” 2010).  Considering the past success of 
these programs, the federal government has expanded cap and trade 
program with programs such as Clean Air Interstate Rule (CAIR).  
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Statement of the Problem 
There is a general lack of adequate information regarding the 
attitudes of environmental leaders toward cap and trade as a method of 
regulation.  Therefore, this study determined the attitudes of environmental 
leaders toward cap and trade as a method of regulation for air pollution.  
Environmental leaders of Title V facilities were selected for this study 
because they are the assembly who must implement and manage regulatory 
requirements passed by the EPA and other government entities such as 
South Carolina Department of Health and Environmental Control (SC DHEC). 
Environmental Leaders are required to ensure their companies meet or 
surpass the regulatory requirements of the Clean Air Act and other air 
pollution standards.  Specifically, this study sought answers for the following 
research questions: 
1. What are the attitudes of Environmental Leaders toward 
cap and trade as a regulatory method? 
2. What are the attitudes of Environmental Leaders toward 
traditional methods of regulation such as command and 
control? 
3. Do environmental leaders agree that cap and trade is an 
appropriate method/ process to regulate air pollution? 
4. Does the level of experience of the Environmental leader 
impact their attitude toward air pollution regulation?  
Importance of the Study 
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Most of the previous studies conducted which pertained to cap and 
trade evaluated the difference between it and command and control.  This 
study evaluated the attitudes of environmental leaders who manage air 
pollution as a part of their job responsibilities. The attitudes of those who are 
supposed to utilize cap and trade will have influence on their acceptance of 
this method as a program to reduce environmental pollution and improve air 
quality.   
 
Limitations 
The study was limited to Environmental Leaders of Title V manufacturing 
facilities in South Carolina.  Only Title V facility leaders were selected 
because they manage the regulatory requirements for air pollution 
prevention. Contact information for each leader was provided by SC DHEC. 
Letters were sent to each Title V leader requesting their participation. 
Another limitation was there was no personal contact with the leaders. 
Therefore, there were obstacles in the correct person receiving the letter to 
participate in the study. There were 260 Title V facilities listed by the state of 
South Carolina. The leaders at these facilities comprised the population for 
this study.  
Organization of Study 
Chapter 1 includes the background, statement of the problem, 
research questions to be answered, importance of the study, limitations of 
the study, and definition of terms.  
  7 
Chapter 2 includes a review of literature relating to cap and trade as a 
method of regulating air pollution, current applications of cap and trade, and 
perspectives of persons who work in the environmental field. In addition, 
this chapter includes a review of literature that relates to attitudes and 
attitude measurement.  
Chapter 3 presents a description of the research methodology used in 
this study, population, instrumentation, data collection and procedures for 
analysis. 
Chapter 4 provides the analysis of the data collected and 
interpretation of the data.  
Chapter 5 concludes the study with a summary of the data, findings, 
conclusions and future research recommendations.  
 
Summary of the Chapter 
This chapter presented a description of the problem addressed in this 
study, the importance of the study, limitation of the study, and definition of 
terms which were consistently used throughout the study.  
Environmental Leaders are responsible for implementing and 
managing requirements which are set forth by the EPA. This study was 
created to investigate the attitudes of Environmental Leaders of Title V 
facilities within South Carolina toward cap and trade as a method of 
regulating air pollution.    
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There is a general lack of knowledge regarding the attitudes of 
manufacturing environmental leaders towards cap and trade. Therefore this 
study is designed to provide a better understanding regarding how this tool 
is viewed by environmental leaders as a method to reduce environmental 
pollution and to improve air quality.  
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Chapter 2 
LITERATURE REVIEW 
 
Introduction 
Cap and trade is viewed differently by many individuals depending 
upon their field, place of employment and political affiliation. This chapter 
examines cap and trade; the foundation of air pollution legislation; health 
effects of pollution; and different types of trading systems.  Furthermore, it 
explores the attitudes toward cap and trade in the United States, specifically 
in the state of South Carolina.  
 
The Clean Air Act 
The first CAA was established in 1963 (“The Plain English Guide,” 
2007). It funded the study and the cleanup of air pollution (“The Plain 
English Guide,” 2007). A more in depth CAA was passed by Congress in 1970 
( “The Plain English Guide,” 2007). Additionally, the EPA was created and 
deemed responsible for carrying out the laws related to environmental 
protection (“The Plain English Guide,” 2007). In 1990, Congress expanded 
the CAA to provide the EPA with more authority to implement and enforce 
regulations which would reduce emissions (“The Plain English Guide,” 2007). 
The CAA focused on: 
 Reducing concentrations of air pollutants that cause smog, 
haze, acid rain and other concerns;  
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 Reducing emissions of toxic air pollutants which are 
considered carcinogens or contribute to other serious health 
conditions; and  
 Phasing out production and use of chemicals that destroy the 
stratospheric ozone (“The Plain English Guide,” 2007).  
The six common air pollutants also known as criteria air pollutants 
are ground level ozone, particulate matter, carbon monoxide, sulfur oxides, 
nitrogen oxides and lead. (“The Plain English Guide,” 2007). They are 
regulated by developing human health-based and/or environmentally-based 
criteria for setting permissible levels (“Six Common Air Pollutants,” n.d. ).  
The EPA produced documents to establish acceptable levels for these 
pollutants as required by the act (Tietenberg, 1985, 2).  The documents were 
used to evaluate the health and environmental impacts associated with 
exposure to these pollutants (Tietenberg, 1985, 2).  
Hazardous (HAPs) or toxic air pollutants (TAPs) are the second type 
of pollutant recognized under the CAA. These classes of airborne pollutants 
have been tied to health effects including cancer, genetic damage, 
neurotoxicity, reproductive, and other serious health impacts (Tietenberg, 
1985, 2).  The EPA has identified 187 HAPs (“About Air Toxics,” n.d.).  Toxic 
air pollutants are not only exposed to humans through inhalation, but some 
have the ability to accumulate on the ground or on surface water (“About Air 
Toxics,” n.d.).  Some persistent toxic air pollutants accumulate in body tissues 
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once they enter the body (“About Air Toxics,” n.d. ). Secondary pollutants are 
a set of limits intended to prevent environmental and property damage (“The 
Plain English Guide,” 2007). Additionally, attainment and non-attainment 
areas were established.  Despite the headway that was accomplished through 
the CAA, there are many opportunities to reduce air pollution and create a 
healthier environment.  
 
Basics of Air Pollution 
Most people equate air pollution to smoggy or hazy skies seen in 
populated cities; or the cloud released from industrial sites.  Air pollution is 
generated from many sources and can be in many different forms. National 
Geographic defined air pollution as a substance introduced into the 
atmosphere which has a damaging impact on living things (“Air Pollution 
Facts,” n.d.). The World Health Organization (WHO) defined air pollution as 
“contamination of the indoor or outdoor environment by any chemical, 
physical or biological agent that modifies the natural characteristics of the 
atmosphere” (“Health Topics,” n.d.).  Both of these definitions demonstrate 
the concerns of air pollution; their ability to harm or modify the Earth; and 
its inhabitants.  
There are several main types and well-known effects of pollution. 
These include smog, acid rain, the greenhouse effect, and "holes" in the ozone 
layer. Each of these problems has serious implications on human health, 
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individual well-being, and the environment.  When these substances are 
emitted, they add gases and particles into the air (“Basic Information,” n.d.).  
 The most common air pollutants found throughout the United States are the 
aforementioned criteria pollutants (“Six Common Air Pollutants,” n.d.).  The 
pollutants linger in the environment for extended periods of time and are 
carried by the wind hundreds of miles from origin (“Basic Information,” n.d.).   
 
Ozone 
Ozone is a gas that is present in the air. It is found in two regions of 
the Earth's atmosphere: at ground level and in the upper regions of the 
atmosphere (“Science-Ozone Basics,” n.d.) Ozone in the stratosphere protects 
human health and the environment (“Science-Ozone Basics,” n.d.).  It is a 
natural shield from the sun’s ultraviolet radiation (“The Plain English Guide,” 
2007). Between 1978 and 1997, scientists have measured a 5 percent loss of 
stratospheric ozone (“The Plain English Guide,” 2007). In 2006, the largest 
hole in the ozone was recorded at 11.4 million square miles (“The Plain 
English Guide,” 2007).   
 Tropospheric or ground level ozone is harmful to humans. Ozone 
forms through chemical reactions between nitrogen oxides (NOx) and volatile 
organic compounds (VOCs) (“The Plain English Guide,” 2007).  The pollutants 
react with sunlight (“Air Quality Index,” 2009). Ozone pollution is more likely 
to form during warmer weather conditions and frequent sunny days (“Air 
Quality Index,” 2009).   Emissions from industrial facilities, electric utilities, 
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motor vehicle exhaust, gasoline vapors, and chemical solvents are some of 
the major sources of NOx and VOCs (“Basic Information Ground,”  n.d. ).   
In the Eastern United States, there was a large decrease in ozone 
between 2002 and 2004 (“Our Nation’s Air,” 2012).  The decline in ozone 
levels can be directly linked to EPA’s NOx State Implementation Plan Call 
program that began in 2003 (“Ozone,” n.d. ).  According to the EPA’s analysis, 
“Removing the effects of weather confirms that ozone levels have continued 
to improve across the U.S. in recent years due to emission reduction 
programs” (“Ozone,” n.d.  ).  In addition to the NOX SIP Call program, the Acid 
Rain Program and Cross-State Air Pollution Rule (CSAPR) have also 
contributed to the reduction of ozone levels (“Ozone,” n.d.  ).  
 
Particulate Matter 
Particulate matter or particle pollution is a mixture of solids and 
liquid droplets (“Air Quality Index,” 2009 ). Fine particulate matter is 2.5 
micrometers or less in diameter also called PM2.5 (“Air Quality Index,” 2009 ). 
Inhalable coarse particles are between 2.5 and 10 micrometers in diameter 
(“Air Quality Index,” 2009 ).  The EPA regulates inhalable particles smaller 
than 10 micrometers (PM10). Particle pollution is made up of a multiple 
sources such as acids, organic chemicals, metals, and soil or dust particles 
(“Particulate Matter,” n.d. ).  Primary particles are emitted directly from a 
source (“Basic Information Particulate,” n.d. ). Secondary particles occur from 
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chemical reactions in the atmosphere, and comprise most of the fine 
particulate matter in the United States (“Basic Information Particulate,” n.d. ).  
The chemical and physical properties of particulate matter vary with 
time, region, meteorology, and source category (“Integrated Science,” n.d.). 
Coarse particles are generated from crushing or grinding operations, and 
dust from paved or unpaved roads (“EPA-TTN PM2.5,” n.d. ).  Sources of fine 
particles include various types of combustion activities such as motor 
vehicles, power plants and wood burning (“EPA-TTN PM2.5,” n.d. ). Fine 
particulate matter is a significant contributing factor in the formation of haze 
(“Fact Sheet - Regulatory Actions,” n.d.).  Haze is formed by the combination 
of sunlight and tiny pollution particles in the air, which reduce the clarity and 
color of what we see, and particularly during humid conditions (“Fact Sheet - 
Regulatory Actions,” n.d.). 
There are many environmental programs which are focused on 
reducing particulate matter. The 2005 CAIR capped emissions of sulfur 
dioxide and nitrogen oxides (“Reducing PM,” n.d.). The Regional Haze 
Program is a cooperative effort between state, tribal and federal agencies to 
improve visibility in national parks and wilderness areas (“ Regional Haze,” 
n.d.).  South Carolina’s Cape Romaine is included as a mandatory class 1 area 
(“Regional Haze,” n.d.). 
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Carbon Monoxide 
Carbon monoxide (CO) is a gas that occurs in the Earth’s upper 
atmosphere and at ground level (“ISA,” n.d. ).   CO is a colorless, odorless gas 
and a major component of urban smog. It is emitted from combustion 
processes, commonly motor vehicles (“Carbon Monoxide,” n.d.).  The EPA 
first created air quality standards for carbon monoxide in 1971 (“Carbon 
Monoxide,” n.d.).  The eight hour primary standard is 9 parts per million and 
a one hour standard of 35ppm (“NAAQS,” n.d.). Due to the lack of evidence of 
adverse effects on public welfare, EPA eliminated the secondary standard in 
1985  (“Fact Sheet: National,” n.d.).    Currently, there are no secondary 
standards for this pollutant.  In August 2011, the EPA released changes to the 
ambient air monitoring requirements.  The new requirements include 
expected operation of approximately 52 CO monitors near roads in 52 urban 
areas (“Fact Sheet: National,” n.d.).   
All areas of the country currently meet the carbon monoxide standards 
(“Basic Information Carbon,” n.d.).  Therefore there are no nonattainment 
areas for CO standards.  The last non-attainment area was redesignated to 
attainment in September 2010 (“Fact Sheet: National,” n.d.).   There has been 
an 82% decrease in the national average of CO emissions between 1980 and 
2010 (“Carbon Monoxide,” n.d.).   According the EPA,  
“Most sites have measured concentrations below the national 
standards since the early 1990s, since which time, improvements in 
motor vehicle emissions controls have contributed to significant 
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reductions in ambient concentrations” (“Basic Information Carbon,” 
n.d.).    
Despite the strides in motor vehicle emission controls and reductions, mobile 
emissions continue to remain the largest source with over 59,000,000 short 
tons in 2008 (“State and County,” n.d. ).  Fuel combustion, industrial 
processes, fires, solvent and dust comprise the remaining significant sources 
(“State and County,” n.d.).   Mobile emissions and industrial processes are the 
primary generators of carbon monoxide within South Carolina (“State and 
County,” n.d.).   
Lead 
Lead (Pb) is a metal found in the environment and in many 
manufactured products. It has many adverse health effects especially 
amongst children. With overwhelming concern of lead health effects, the EPA 
set primary and secondary health standards. In 1978 the lead national 
ambient air quality standard was created (“40 CFR Part,” 2008).  The EPA 
determined the maximum safe level of lead in blood for an individual child 
should be no higher than 30 μg/dL, and described 15 μg/dL Pb as the 
maximum safe blood lead level for a population of young children (“40 CFR 
Part,” 2008).  These levels were changed in 2008 to more stringent from 
standard and stricter monitoring requirements (“40 CFR Part,” 2008).  The 
EPA revised the primary and secondary standard from 1.5 micrograms per 
cubic meter to 0.15 per cubic meter, measured as total suspended particles ( 
“Lead Monitoring,” n.d.).    
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In the early 1970’s, the EPA began the lead phase out program (“Lead 
in Air,” n.d.).   Prior to the phase out of lead in gasoline, motor vehicles were a 
major source of lead emissions (“Lead in Air,” n.d.). Between 1980 and 1999, 
transportation emissions decreased by 95% (“Lead in Air,” n.d.). Leaded 
gasoline in highway vehicles was prohibited on December 31, 1995 (“EPA-
TTN Lead,” n.d.).   Today, ore and smelters are the leading sources of lead 
emissions (“EPA-TTN Lead,” n.d.).  Other sources include waste incinerators, 
utilities, and lead-acid battery manufactures (“EPA-TTN Lead,” n.d.).    In 
addition to air exposure, other routes of exposure include ingestion in 
drinking water, contaminated food, and incidental ingestion of lead-
contaminated soil and dust. (“Health Lead,” n.d.).   
 
Sulfur Dioxide 
Sulfur dioxide (SO2) is one of six criteria pollutants. It is a colorless, 
reactive gas produced during fossil fuel combustion and the smelting of 
mineral ores that contain sulfur (“Chemical Fact Sheets,” n.d.).  Power plants 
generate 73% of sulfur dioxide emissions (“Basic Information Sulfur,” n.d.). 
Twenty percent of emissions are generated from industrial sources such as 
metal ore extraction, large transportation vessels including locomotives, 
large ships and non-road equipment (“Basic Information Sulfur,” n.d.).  EPA 
initially established regulatory standards in 1971 including a 24-hour 
primary standard and 3-hour secondary standard (“Basic Information 
Sulfur,” n.d).  In 2010, EPA revised the primary SO2 NAAQS by establishing a 
  18 
new 1-hour standard. EPA revoked the existing primary standards because 
they would not provide additional public health protection (“Basic 
Information Sulfur,” n.d ). 
In 2011, there were 7 sulfur dioxide monitors located in 5 counties 
throughout South Carolina (“S.C. DHEC,” n.d.).   SC DHEC selected the location 
for each monitor in accordance with EPA monitoring requirements in the 
Code of Federal Regulations (“S.C. DHEC,” n.d.).   
 
Health Effects 
The American Lung Association’s State of the Air report was 
published in April 2012. The report validated improvements in air quality 
which were largely achieved by the implementation of the CAA. However, 
over 127 million people, 41% of the nation, continue to suffer from pollution 
levels that are dangerous to breathe (“Key Findings,” 2012).  Over 5.7 million 
people live in counties where year round and short term particle matter and 
ozone were high causes of repeated exposure to unhealthy air (“Key 
Findings,” 2012).  According to the World Health Organization (WHO), 
approximately 2 million people die annually from air pollution exposure 
(“Health Topics: Air Pollution,” n.d.). More than one million in that number 
lived in developed countries (“Health Topics: Air Pollution,” n.d. ).   
The state of the air has a great impact on health and quality of life.  
Short and long term exposures to air pollutants are associated with health 
impacts. People who have a pre-existing medical condition; the elderly; are 
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within low socio-economic classes and children are the most susceptible 
groups to health implications from air pollution exposure (“Health Topics: 
Air Pollution,” n.d. ).  The EPA estimates that adults breathe over 3,000 
gallons of air each day (“Basic Information,” n.d.). Children are more greatly 
impacted by air pollution since they intake more air per pound of body 
weight (“Basic Information,” n.d.).  Air pollution has the potential to cause 
many adverse health impacts amongst human populations where pollutants 
exist in high levels (“Basic Information,” n.d.). Particulates and ground level 
ozone are the most prevalent health threats (“Six Common Air Pollutants,” 
n.d.).   
Air pollution is believed to impact and lead to the development of 
many health conditions over time (“Air Pollution,”n.d.).   According to the 
EPA common health implications include aggravation of respiratory and 
cardiovascular disease; decreased lung function; increased frequency and 
severity of respiratory symptoms such as difficulty breathing and coughing 
and increased susceptibility to respiratory infections (“Air Pollution,” n.d.) 
 
National Trends 
According to Our Nation’s Status and Trend report of 2010  
Since 1990, national annual air pollutant emissions have declined, with the 
greatest percentage drop in lead emissions (Our Nation’s Status,” 2012). 
Direct PM2.5 emissions have declined by more than half; PM10 and SO2 
emissions declined by more than 60%, (Our Nation’s Status,” 2012).  NOx and 
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VOC emissions declined by more than 40% (Our Nation’s Status,” 2012).    
 The combined emissions of the six criteria pollutants dropped an 
average of 59% since 1990 (Our Nation’s Status,” 2012).  According to the 
report, the emissions reductions were achieved through regulations, 
voluntary measures taken by industry, partnerships between federal, state, 
local, and tribal governments; academia; industrial groups; and 
environmental organizations (Our Nation’s Status,” 2012).  Additionally, 
environmental progress occurred while the economy grew 65%, Americans 
drove 40% more miles, and population and energy use increased by 24% and 
15% respectively (Our Nation’s Status,” 2012).    
 
The Emergence of Cap and Trade 
 In the 1970’s various forms of emission trading schemes evolved in 
the United States (Hansjürgens, 2005, p. 5). The bubble policy, netting, offset 
and banking policies were early variations of emission trading (Hansjürgens, 
2005, p. 5).  In the mid-1970’s, the emission offset program was utilized to 
control new sources in areas with poor air quality (“Tools of the Trade,” 
2003, p. 2-11). It attempted to solve the conflict between economic 
development and meeting air quality standards (Tietenberg, 1985, p. 7). 
Prior to commencing operations, new or expanding sources were required to 
acquire emission reduction credits from existing sources (Tietenberg, 1985, 
p. 7).  The new and expanding sources would offset emissions by closing the 
source or reducing the output (“Tools of the Trade,” 2003, p. 2-11).  
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The bubble policy was established in 1979 (“Tools of the Trade,” 
2003, p. 2-11). Sources applied single aggregate emission limits to multiple 
sources within a facility (“Tools of the Trade,” 2003, p. 2-11).  The term 
described the imaginary bubble that contained multiple emission sources 
(Tietenberg, 1985, p. 8).  The bubble policy was applied in less than 100 
instances within the United States (“Tools of the Trade,” 2003, p. 2-12).   
The Emissions Trading Program emerged in the 1980’s (Tietenberg, 
1985, p. 2). Senator Pete Domenici, a republican from New Mexico, said it 
was "the one bright idea that has emerged in the 1980’s" (Tietenberg, 1985, 
p. 2).  The EPA erected this program to interject flexibility into the regulatory 
procedures in order to meet air quality goals set by the CAA (Tietenberg, 
1985, p. 2).   
The Structure of Cap and Trade 
Cap and trade is one of many market systems that reduce air pollution 
emissions.  A cap, or maximum amount emitted, is set by a regulatory 
authority for an indentified pollutant (“Tools of the Trade,” 2003, p. 3-5).  
The regulating authority must determine which sources or sectors are 
included in the cap, and the method for tracking the emissions (“Tools of the 
Trade,” 2003, p. 3-5). Based upon the cap, individual allowances are 
distributed which permits the sources to release a specific amount of a 
pollutant into the environment (“Tools of the Trade,” 2003, p.  1-2). The total 
amount of allowances equate to the cap that was established (“Tools of the 
Trade,” 2003, p. 1-2).   At the end of each compliance period, each emission 
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source must maintain allowance levels that equal their actual emission rate 
(“Tools of the Trade,” 2003, p. 1-2).  The allowances can be bought or sold 
with other emission sources within the program (“Tools of the Trade,” 2003, 
p. 1-2). This step is referred to as trading.  Cap and trade authorizes each 
emission source to design its own compliance strategy. The aforementioned 
steps constitute a basic cap and trade program.  
 
Advantages and Disadvantages of Cap and Trade 
Cap and trade offers a number of advantages over traditional 
approaches to regulating pollution. The first advantage is that cap and trade 
provides a greater level of compliance options than traditional command and 
control methods (“Tools of the Trade,” 2003, p. 1-2). Since the method of 
control is not mandated in cap and trade, it permits the emitter to determine 
the method to meet the cap requirement. Additionally, this presents an 
opportunity for innovation since each emission source will have unique 
circumstances within their process. In Emission Trading for Climate Policy, 
Bernd Hansjürgens (2005) writes, “ If we succeed in implementing 
instruments which induce innovations we will be able to cut the costs of 
reducing greenhouse emissions considerably and thus reduce the burden on 
society” (2005, p. 8). Thirdly, cap and trade provides greater environmental 
effectiveness by turning pollution reduction into marketable assets (“EPA: 
Clean Air,” n.d.). It creates financial rewards for environmental performance 
(“EPA: Clean Air,” n.d.).   The Environmental Defense Fund stated, "it gives all 
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emitters incentives to innovate to find the least-cost solutions for total 
pollution control" (“EPA: Clean Air,” n.d.). Cap and trade programs provide a 
greater level of environmental certainty (“Tools of the Trade,” 2003, p. 1-2 ).  
Since a cap is the maximum amount of allowable emissions even new 
emission sources may not increase the emission limit (“Tools of the Trade,” 
2003, p. 1-2).   
In contrast to the advantages listed above, there are short comings of 
cap and trade.  The first disadvantage is facility or individual specific 
standards could lead to unequal treatment of firms in the economy 
(Hansjürgens, 2005, p. 3).  This could have multiple ramifications including 
political resistance where firms are in competition (Hansjürgens, 2005, p. 3).  
Secondly, cap and trade requires extensive resources to ensure it operates 
efficiently and effectively (“Tools of the Trade,” 4-6).  Therefore, regulatory 
authorities must identify the funding resources and an operating budget 
prior to implementation (“Tools of the Trade,” 2003, p. 4-6).  Improperly, 
designed cap and trade programs can result in complexity making it difficult 
to understand and enforce (“Tools of the Trade,” 3-1).  Complex systems can 
result in debate of effectiveness, delays, uncertainty and higher costs (“Tools 
of the Trade,” 2003, p. 3-1).   
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Other Types of Trading 
 All emission trading programs have the basic concept of providing 
companies with the incentive to develop cost effective emission reduction 
strategies. Cap and trade is the most common environmental policy market 
system used within the United States. However, it is not the only type.  
Project based trading and rate based trading are also used in this country to 
manage air pollution (“Types of Trading, n.d.).  Within these three programs, 
the focus remains to reduce pollution by incenting companies to reduce 
emissions (“Types of Trading, n.d.). If companies are able to control 
emissions, they are able to sell the surplus credits for a profit to other 
organizations (“Types of Trading,” n.d.).  Additionally, companies can save 
allowances or credits for future use. All three types are intended to work in 
conjunction with current environmental policies such as the CAA (“Types of 
Trading,” n.d.).   
Project Based Trading 
Project Based trading is often referred to as credit trading or offset 
trading. It’s been scarcely applied with the United States, but is used 
internationally in programs such as the Kyoto-Protocol’s Clean Development 
Mechanism (Ohndorf, 2010).  Project based trading focuses on reducing 
emissions through the creation of projects where buyers and sellers work in 
partnership to reduce emissions (“What is Air Pollution,” n.d.). Instead of the 
company working alone they are able to purchase credits from outside 
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sources that have reduced emissions at a lower cost (“What is Air Pollution,” 
n.d.).  
Project based trading includes a large variety of sectors and source 
types (“Types of Trading,” n.d.).  It rarely used alone and is often paired with 
cap and trade programs (“Tools of the Trade,” 2003, p. 2-7). The first step in 
project based trading is to determine the baseline (“Tools of the Trade,” 
2003, p. 2-7).  Emission offsets are calculated by comparing actual and 
baseline emissions (“Tools of the Trade,” 2003, p. 2-7). Determining the 
baseline is often challenging because of the test of additionality (“Tools of the 
Trade,” 2003, p. 2-7). Additonality requires the determination of whether the 
emission reductions from an offset project would have occurred (“Tools of 
the Trade,” 2003, p. 2-7). The reductions could dilute the emission goal and 
result in increased emissions, if reductions from a project are not considered 
additional (“Tools of the Trade,” 2003, p. 2-8). The requirement to determine 
these reductions can generate cost and uncertainty with the time that must 
be spent generating the test (“Tools of the Trade,” 2003, p. 2-8).  Project 
based trading requires regulating authority involvement due to the need to 
assess individual projects (“Tools of the Trade,” 2003, p. 2-8). Project based 
trading created high administrative oversight, extensive transaction costs 
per unit of emission reduction and increased complexity (“Tools of the 
Trade,” 2003, p. 2-8). In comparison to a cap and trade allowance, there was 
a greater risk of uncertainty and risk associated with the offset (“Tools of the 
Trade,” 2003, p. 2-8).   
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Rate Based Trading 
Rate based trading is another type of emission trading program. A 
rate based program differentiates from a project based trading program 
because it utilizes a decreasing or constant rate performance standard rather 
than a project oriented reduction (“Tools of the Trade,” 2003, p. 2-9).  The 
program performance standard utilizes an amount of emissions allowed per 
unit of output (“Tools of the Trade,” 2003, p. 2-9). The source’s emission rate 
and activity level are converted into credits (“Tools of the Trade,” 2003, p. 2-
9).  This type of program is most easily applied within specific or similar 
sectors with analogous emission characteristics (“Tools of the Trade,” 2003, 
p. 2-9).   
Rate based programs are beneficial to sources who are below the 
performance standard. They earn credits that can be sold to emission sources 
above the performance standard (“Tools of the Trade,” 2003, p. 2-9).  The 
sources above the standard must obtain these credits to remain in 
compliance (“Tools of the Trade,” 2003, p. 2-9).  Rate based programs 
promote efficiency if there is not a need for an absolute cap on emissions 
(“Tools of the Trade,” 2003, p. 2-9).  Emission sources that are above the cap 
are motivated to lower emission rates (“Tools of the Trade,” 2003, p. 2-9). 
However, if the activity rate rapidly grows resulting in increased emissions, it 
can reduce the effectiveness since sources can earn individual credits despite 
total emission increases (“Tools of the Trade,” 2003, p. 2-9).  This 
differentiates rate based trading from cap and trade since the responsibility 
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of addressing growth falls upon the regulating authority (“Tools of the 
Trade,” 2003, p. 2-9). The authority may impose updated performance 
standards in order to achieve and maintain emission targets, and prevent 
additional emissions from the increase in population (“Tools of the Trade,” 
2003, p. 2-9). This can create challenges with compliance and business 
planning (“Tools of the Trade,” 2003, p. 2-9). Since sources can trade their 
credits, performance standards can be achieved at a lower economic cost if 
sources elect to purchase credits from other sources rather than invest in 
costly abatement options (“Tools of the Trade,” 2003, p. 2-9).   
Rate based trading programs were used during the phase out of lead 
gasoline and to control mobile source emissions (“Types of Trading,” n.d.). 
 In the 1970s, the EPA began a campaign to limit the amount of lead used in 
gasoline (Tietenberg, 2006, p. 8).   In the early 1980’s, a rate based program 
was used to complete the transition to unleaded gasoline. The phase-out of 
lead in gasoline is an example of a successful rate based trading program.  It 
used a mechanism to provide flexibility and cost-savings to oil refineries 
before the final ban was implemented (“Types of Trading,” n.d.).  
 
American Clean Energy and Security Act of 2009 
Congressmen Henry A. Waxman and Edward J. Markey introduced a 
bill to the Energy and Commerce Committee that focused on improving the 
environment (“American Clean Energy,” 2009). On May 21, 2009, the 
Committee approved (“The American Clean Energy and Security Act ,” n.d.).  
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The act was passed by the House of Representatives on June 26, 2009 by a 
vote of 219 – 212 (“American Clean Energy,” 2009).  This bill was the United 
States’ attempt to stimulate a movement of environmental policy by creating 
jobs and changing the country’s efforts of clean energy. The bill included four 
titles:  clean energy, energy efficiency, reducing global warming pollution, 
and transitioning to a clean energy economy (“Cap and Trade at a Glance,” 
2009). This was the first time that U.S. Congress voted in favor of regulating 
greenhouse gas emissions (“Greenhouse Gas Market,” 2012). 
  The EPA’s analysis of the act summarized that the passing of this 
legislation “transforms the structure of energy production and consumption” 
(Harvey, 2010).  The policy was intended to “create millions of jobs, save 
consumers hundreds of billions of dollars in energy costs, enhance America's 
energy independence, and cut global warming pollution” (“American Clean 
Energy and Security Act ,” 2009).  According to the Energy and Commerce 
Committee, the bill contained the following key provisions: 
 Requirement for electric utilities to meet 20% of their electricity 
demand through renewable energy sources and energy efficiency by 
2020;  
 Investment of $190 billion in new clean energy technologies and 
energy efficiency, including energy efficiency and renewable energy 
($90 billion in new investments by 2025), carbon capture and 
sequestration ($60 billion), electric and other advanced technology 
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vehicles ($20 billion), and basic scientific research and development 
($20 billion); 
 New energy-saving standards for buildings, appliances, and industry;   
 Reduction of carbon emissions from major U.S. sources by 17% by 
2020 and over 80% by 2050 compared to 2005 levels; and  
 Protection of consumers from energy price increases.  (“American 
Clean Energy and Security Act,” 2009).   
A cap and trade system would have been established for greenhouse 
gas emissions. There were seven specific gases listed in the bill: carbon 
dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydro‐fluorocarbons 
(HFCs), perfluorocarbons (PFCs), sulfur hexafluoride (SF6), and nitrogen 
trifluoride (NF3) (“American Clean Energy and Security Act Details,” n.d.).  
The bill placed a cap on large source emissions including power plants, 
factories, natural gas suppliers and fuels (“American Clean Energy and 
Security Act Details,” n.d.).  The cap on electricity and home heating oil would 
have begun this year and on natural gas in 2016 (“American Clean Energy 
and Security Act Details,” n.d.).   
Supporters of the bill included many environmentalists. An 
organization called the Environmental Defense Fund wrote,” Cap and trade is 
the most environmentally and economically sensible approach to controlling 
greenhouse gas emissions, the primary driver of global warming” (“How Cap 
and Trade Works,” n.d. ). This organization believes cap and trade would help 
the economy by incenting companies to create cleaner technology to meet 
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the cap restrictions (“How Cap and Trade Works,” n.d.).  Some organizations 
would have difficulty meeting the cap requirements, but the ability to trade 
would provide those organizations with alternatives to meet each year’s cap 
(“How Cap and Trade Works,” n.d.).  
 The World Resources Institute believed the bill would result in 
greater environmental gains than estimated. The bill contained 
complementary requirements which would have resulted in additional gains 
in uncapped sources and emission reductions from forest preservation 
efforts (Larsen, 2009 ).   These additional parameters could have resulted in 
additional reductions from the international offsets (Larsen, 2009).  The 
World Resource Institute estimated, ghg emissions would be reduced by 28% 
below 2005 levels by 2020 and 75% below 2005 levels by 2050 (Larsen, 
2009) .  They could reach up to 33% below 2005 levels by 2020 and up to 
81% below 2005 levels by 2050, depending on the quantity of offsets used 
(Larsen, 2009).  In 2009, the Congressional Budget Office performed an 
evaluation on the cap and trade program within the American Clean Energy 
and Security Act. The analysis estimates that the cost of the cap and trade 
program once fully implemented in 2020 would cost approximately $175 per 
household (“Current and Proposed,” n.d.). Therefore it was speculated, the 
program would not overburden American households with unnecessary 
finance costs to implement this program.  
  The EPA had a very favorable opinion of the act stating potential 
benefits of the included deploying new technologies; being low cost to United 
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States citizens; provide rapid growth while significantly reducing pollution; 
and be a segue to a balanced and diverse mix of energy generation while 
creating markets that drive emissions reductions (Harvey, 2010).  
Despite the gains made in 2009 with efforts to improve 
environmental policy, the American Clean Energy and Security Act faced 
opposition from many including the Republican Party.  In 2010, the New 
York Times announced cap and trade as dead (“Greenhouse Gas Market 
2012,” n.d.). Opposition for the bill was based on the potential financial 
expense placed on American households and small businesses. J.J. Darby 
(2009), State Director of the National Federation of Independent Business 
wrote, “This summer, the U.S. House of Representatives passed a bill that 
could drive up the cost of energy, hurt family businesses and leave thousands 
of South Carolinians out of work” (Darby, 2009). Other arguments against the 
bill included the overall impact of the programs implemented to reduce 
carbon dioxide and other greenhouse gases. These individuals believed the 
effort to reduce greenhouse gases must be established through global 
initiatives and policies.   
Another argument against the bill was the United States effort to 
reduce emissions would only be effective if other large nations such as China, 
India and Brazil established policies to reduce greenhouse gases in their 
countries (Feldstein, 2009).   Harvard University Economics Professor, Mark 
Feldstein wrote, “The U.S. should wait until there is a global agreement on 
CO2 that includes China and India before committing to costly reductions in 
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the United States” (Feldstein, 2009).  China, India and Brazil have 
continuously delayed global policies to reduce and control greenhouse gas 
emissions. This year, these countries again prevented formal discussions at 
the Montreal Protocol (“Newswire,” 2012).  "Brazil, China and India are the 
three countries that have been most active in blocking progress on HFCs at 
the UNFCCC, and are playing one Convention against the other at the expense 
of climate" said Samuel LaBudde of the Environmental Investigation Agency 
(“Newswire,” 2012). 
 
Clean Air Interstate Rule 
In July 2008, the Clean Air Interstate Rule (CAIR) was issued by the 
EPA (“EPA Clean: Clean Air,” n.d.). CAIR is a cap and trade program which 
focused on reducing the amount of fine particulate matter and ozone in the 
Eastern United States (“EPA: Clean Air,” n.d.). Twenty eight states and the 
District of Columbia were included in the program (“EPA: Clean Air,” n.d).  
CAIR permanently capped emissions of sulfur dioxide and nitrogen oxide in 
the eastern United States (“EPA: Clean Air,” n.d).  In 2009, the CAIR program 
was implemented in the state of South Carolina (“Air Quality: Clean Air,” 
n.d.).  
Cross State Air Pollution Rule 
 In 2012, the CAIR was replaced by the Cross State Air Pollution Rule 
(CSAPR) (“Clean Air,” n.d.).  Twenty eight eastern states are required to 
reduce power plant SO2 and NOx emissions (“Clean Air,” n.d.).   The emissions 
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travel across state lines contributing to ground level ozone and fine particle 
pollution (“Clean Air,” n.d.).  The first phase began in January 2012 focusing 
on SO2 (“Clean Air,” n.d.).  The second phase focused on NOx and began in May 
2012 (“Clean Air,” n.d.).  South Carolina is amongst the 20 states controlled 
for both SO2 and NOx rates (“Basic Information Air Transport,” n.d.). In 2014, 
additional state SO2 reductions occur to eliminate downwind air quality 
concerns (“Clean Air,” n.d.).  It is anticipated to supersede the CSPAR 
program meeting the 1997 and 2006 ozone and particulate standards (“Basic 
Information Air Transport,” n.d.).  
 
Regional Greenhouse Gas Initiative 
In 2008, the Regional Greenhouse Gas Initiative (RGGI) formed 
(“Regional Greenhouse Gas Initiative,” n.d.).  The RGGI is the first market-
based regulatory program in the United States to attempt to reduce 
greenhouse gas emissions (“Regional Greenhouse Gas Initiative,” n.d.).  Ten 
states within the Northeast and Mid-Atlantic are participating in this 
initiative: Connecticut, Delaware, Maine, Maryland, Massachusetts, New 
Hampshire, New Jersey, New York, Rhode Island and Vermont (“Regional 
Greenhouse Gas Initiative,” n.d.). The states have capped their CO2 emissions 
and will reduce them from the power sector by 10% before 2018 (“Regional 
Greenhouse Gas Initiative,” n.d.).   The states sold nearly all emission 
allowances through auctions and invested proceeds in consumer benefits: 
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energy efficiency, renewable energy, and other clean energy technologies 
(“Regional Greenhouse Gas Initiative,” n.d.).  
RGGI caused a surge in innovation in the clean energy economy and 
creating green jobs in each state (“Regional Greenhouse Gas Initiative,” n.d.).   
The purpose of the organization is to provide services that support each 
state’s development and implementation of the trading program (“Regional 
Greenhouse Gas Initiative,” n.d.). The activities listed in the mission include:  
 Development and maintenance of a system to report data from 
emissions sources and to track CO2 allowances 
 Implementation of  CO2 allowances auction 
 Monitoring the market related to the auction and trading of 
CO2 allowances 
 Providing technical assistance to the participating states in 
reviewing applications for emissions offset projects 
 Providing technical assistance to the participating states to 
evaluate proposed changes to the states' RGGI programs 
(“Regional Greenhouse Gas Initiative,” n.d.).  
In fall of 2011, an economic analysis  of the RGGI was released 
(Gallucci, n.d.).  The report analyzed $912 million in auction revenues that 
Northeast participants generated in revenue from 2008 to 2011 (Gallucci, 
n.d.). It found that states netted $1.6 billion in economic benefits and created 
approximately 16,000 jobs by devoting proceeds to clean energy 
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technologies, energy efficiency programs and other economic activities. 
(Gallucci, n.d.).   
NOx Budget Trading Program 
In 2003, the NOx budget trading program began (“NOx Budget Trading 
Program,” n.d.). It was a component of the NOX State Implementation Plan 
Call initiated in 1998 (“NOx Budget Trading Program,” n.d.). The program was 
a cap and trade program intended to reduce the regional transport of 
emissions from large generators during the summer season (“NOx Budget 
Trading Program,” n.d.). The emissions contributed to ozone nonattainment 
within the region (“NOx Budget Trading Program,” n.d.).    Twenty states 
within the Eastern region were regulated in the cap and trade program (“NOx 
Budget Trading Program,” n.d.).   
   
South Carolina Geography, Demographics and Energy Statistics 
The state is 32,020 square miles with 187 miles of coastline (“State 
Facts,” n.d.). There are 46 counties within the state (“State Facts,” n.d.).  
Ninety seven percent of employers within South Carolina are small 
businesses (Darby, 2009). South Carolina was ranked 5th in the nation for 
clean energy use in the 2010 according to the State New Economy Index 
(“Fact Sheet: Energy,” 2012).  It was based on the amount of electricity in the 
state generated by non-carbon energy sources (“Fact Sheet: Energy,” 2012). 
In 2010, a total of 56.2 gigawatt hours of electricity was generated from 
renewable and non-emitting energy sources in South Carolina, making the 
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state the 7th highest generator of clean energy in the nation. South Carolina 
generates more clean electricity than any other state, at 11.2 mega watt hour 
generated per person (“Fact Sheet: Energy,” 2012).  According to the US 
Energy Information Administration, 49.9% of the state’s energy is nuclear, 
36.2% is coal and 10.5 % is natural gas (“Fact Sheet: Energy,” 2012).  The 
national energy average is 44.8% coal and 23.9% is natural gas (“Fact Sheet: 
Energy,” 2012). 
  The South Carolina average is 19.6%, making the state the third 
largest generator of nuclear power in the United States (“Fact Sheet: Energy,” 
2012). In 2011, the average monthly industrial power rate was 5.96 cents per 
kilowatt hour, 14% lower than national average and 10% lower than the 
average of the southeastern states(“Fact Sheet: Energy,” 2012).  The 2011 
average industrial power rate in South Carolina’s average industrial power 
rate was less than average rates of all other southeastern states (“Fact Sheet: 
Energy,” 2012).  
 
South Carolina and Air Pollution 
In April 2012, the American Lung Association released their State or 
the Air report. South Carolina received varying scores for air quality 
including some areas with high rankings for pollution (“WCBD,” 2012”). The 
report ranked Salisbury, SC as the 18th most polluted city in the nation 
(“WCBD,” 2012).  The Greenville – Spartanburg area was listed as the 38th 
most ozone polluted city (“WCBD,” 2012).  EPA states, “Because air emissions 
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travel across state boundaries, reducing the emissions from sources in South 
Carolina also will reduce fine particle pollution and ground-level ozone 
pollution in other areas of the country” (“EPA: Clean Air,” n.d.).  The air 
pollution in South Carolina has also impacted surrounding states. Georgia, 
Alabama and North Carolina have been significantly impacted by fine particle 
pollution from South Carolina (“EPA: Clean Air,” n.d.).   Additionally, ground 
level ozone generation has contributed to the ozone pollution level in 
Georgia (“EPA: Clean Air,” n.d.).   
 South Carolina has also made positive strides in reducing air 
pollution. Charleston and Colleton were two counties listed for cleanest 
ozone pollution (“WCBD,” 2012). Charleston, Summerville/Columbia, and the 
Newberry/ Florence area were listed by the EPA as three of the cleanest 
cities for short term particle pollution (“WCBD,” 2012). The Environmental 
Protection Agency estimates that the Clean Air Act Interstate Rule will help to 
reduce source emissions of sulfur dioxide by 100,000 tons or 49% by 2015 
(“EPA: Clean Air,” n.d.).  They have also estimated that South Carolina will 
reduce nitrogen oxide emissions by 41,000 tons or 53% (“EPA: Clean Air,” 
n.d.).   
Cap and Trade in South Carolina 
J.J. Darby (2009), state director of the National Federation of 
Independent Business wrote “everyone wants a cleaner environment, but 
cap and trade would mean lights out for South Carolina” (Darby, 2009). 
Residents of South Carolina have been concerned with the potential impacts 
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of cap and trade legislation. There has been tremendous resistance from 
politicians in the state. The Heritage Foundation estimated that cap and trade 
would increase the cost of electricity $706 per year between 2012 and 2035 
(Darby, 2009).  Cap and trade is believed to diminish the value of goods and 
services produced in South Carolina “an average of $3.5 billion a year, add 60 
cents to the price of a gallon of gasoline and reduce the number of jobs” 
(Darby, 2009). In a document distributed by Republicans in South Carolina, 
there was a clear disdain for cap and trade and its potential impact on South 
Carolinians and the local economy. It stated, “The reality is that any carbon 
capping plan is a costly energy tax in disguise— raising energy prices and 
unemployment with little, if any, environmental benefit” (Loris and 
Lieberman, 2009).   
The Likert Scale 
Rensis Likert developed the Likert Method of Summated Ratings 
(“Likert Scale,” n.d.).  One benefit is that questions are easy to understand 
and can be applied to various audiences on many subjects (“Likert Scale,” 
n.d.).  It is the most widely utilized scale in survey and quantitative research. 
Likert scaling is commonly used in many areas such as psychology, 
marketing, education, medicine, engineering and human study research 
(Pimentel, n.d., p. 109). This method can be executed without a panel of 
judges (Best, 1977, 170).  
The Likert scale is a bipolar scaling method which measures positive 
or negative responses to an individual statement.  (Pimentel, n.d., p. 109).  
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The Likert method of Summated Ratings can be analyzed in multiple ways.   
The five points permit participants to be neutral and has both extremes of 
like and dislike of the subject matter. Some respondents are hesitant to select 
the option of “strongly agree or strongly disagree” because it may convey 
them having a surety of this view point (“Likert Scale,” n.d.).  This can result 
in respondents selecting the more moderate answer to eliminate the thought 
of being an extremist (“Likert Scale,” n.d.).  Likert scale responses are often 
presented in a graph format (Pimentel, n.d.,  p. 109). Bar charts are the most 
common format selected (Pimentel, n.d., p. 110). The center of the graph 
represents the median or the mode (Pimentel, n.d., p. 110). However, it 
cannot represent the mean (Pimentel, n.d., p. 110). The simplest way to 
present the results is to indicate percentage responses for each statement 
(Best, 1977, p. 171).  
 
Summary of the Chapter 
 Chapter 2 provided a literature review of topics related to air 
pollution and market based systems. The chapter included the topics of the 
Clean Air Act, health effects and the criteria pollutants.   Additionally, it 
reviewed the emergence basic structure, advantages and disadvantages of 
cap and trade as found in literature. Lastly, this chapter included a review of 
literature that relates to attitudes and attitude measurement. 
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Chapter 3 
RESEARCH METHODOLOGY 
Introduction 
This chapter describes the research methodology used in this study.  More 
specifically, this chapter includes a description of the population and the 
research design for the study.  This chapter also includes a description of the 
survey instrument, the procedures for collecting data and procedures used to 
analyze the data. 
Population 
There are two hundred and sixty Title V permits throughout the state 
of South Carolina. Of the two hundred and sixty Title V permit facilities listed 
by the South Carolina Department of Health and Environmental Control, 
11were the same physical location. Therefore, some facilities have the same 
leader, but operated under different Title V permits. As a result, the actual 
population included 249 Title V permit facilities.  Approximately 15 letters 
were returned to sender, reducing the total population to 234 facilities.  
Therefore, the population for this study was 234 environmental leaders. 
 
Research Design 
A non-experimental design was used for this study.  Specifically, a 
survey research method was used to collect data for this study.  In survey 
research, data are collected by an interview or questionnaire. 
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Instrumentation 
 The survey instrument for this study consisted of two sections, 
including: 
Section I.  Background Information  
Section II.  Attitudes toward Cap and Trade.  
The first section of the survey collected background information 
about the population for the study.  The information conducted in this 
section included work experience, years in a leadership role, years in 
manufacturing, years in a Title V facility, role managing air emission in cap 
and trade, level of college education,  and facility location. These data were 
collected to provide a profile of the respondents and to provide data to 
answer research question number four regarding the impact of experience 
on their attitudes toward cap and trade.   
The second section of the instrument focused on the attitudes of the 
respondents towards cap and trade.  A Likert-type scale was used to assess 
their attitudes.  It is believed that structured formats help the respondent to 
respond more easily. Additionally, the researcher has the ability to 
accumulate and efficiently summarize the responses. Therefore, the Likert 
method was selected because it is commonly used and should not require 
much effort to complete by the target audience. The Likert scale relies on 
personal experience to validly react to the statements within the survey 
(Best, 1977, p. 174).  One benefit is that questions are easy to understand and 
can be applied to various audiences on many subjects (“Likert Scale,” n.d.). It 
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is a widely utilized scale in survey and quantitative research.   The traditional 
Likert method uses a 5 dimensional scale which contains strongly disagree, 
disagree, neither agree nor disagree, agree and strongly agree (Pimentel, n.d., 
109). The scale yields a total rating for each respondent (Best, 1977, 171). 
The respondents were asked to select one of the options listed below that 
represented their attitudes toward cap and trade.   If the view point of the 
statement is favorable then the position is rated (Best, 1977, p. 171): 
         Scale Value 
a. Strongly agree    5 
b. Agree     4 
c. Undecided/ Neutral   3 
d. Disagree    2 
e. Strongly disagree   1 
 
When the statement opposes the point of view, then the items are rated in 
the opposite order as demonstrated below (Best, 1977, p. 171).  
 
         Scale Value 
a. Strongly agree    1 
b. Agree     2 
c. Undecided/ Neutral   3 
d. Disagree    4 
e. Strongly disagree   5 
 
An average attitude score was computed for each respondent for selected  
questions (1, 5, 6, 10, 11 and 19 ) on the survey instrument in order to 
answer research question four regarding the impact of experience on 
attitudes and percentages were calculated for all of the questions. 
 
 
  43 
Constructing and Piloting the Instrument 
 The instrument was constructed based on information reported in the 
literature review regarding developing survey instruments and information 
pertaining to cap and trade.   Initially, the survey was submitted through 
Arizona State’s Institutional Review Board (IRB) process. The IRB is 
responsible for reviewing all proposed research involving human subjects to 
ensure that subjects are treated ethically and that their rights are protected. 
The survey was approved by the board.  
After the instrument was approved, it was piloted by sending it to 25 
environmental leaders within the manufacturing industry.   The leaders were 
given the opportunity to respond to the piloted survey in the same manner as 
the target population selected for this study using an internet survey 
website.  Participants in the pilot provided feedback regarding their 
experience in completing the survey instrument.    The results clarified 
questions that were difficult to comprehend or answer using the Likert scale 
and validated questions that provided the correct incite about attitudes 
toward cap and trade.  After piloting the survey, questions were revised 
based upon the feedback provided.   
 
Data Collection 
 The survey instrument was set-up as a web-based survey utilizing the 
online Survey Monkey Software.  A license agreement was acquired to use 
Survey Money to collect the data.   The survey link was sent to a list of 
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environmental leaders at Title V facilities. The list was obtained from South 
Carolina’s Department of Health and Environmental Control.  Invitation letters 
were mailed to these locations inviting environmental leaders to participate 
in the online survey with a link to the survey.  In order to increase the 
number of responses, two follow-up mailings were made to the targeted 
population to increase the percent of return. 
Time constraints were a concern with the target population. 
Environmental professionals work in a dynamic environment where time is 
an asset. Often, there is little time to dedicate to tasks viewed as non-value 
added.  It was believed that having a concise and structured survey would 
increase the willingness of the respondents to participate. Other methods 
such as interviews or phone polls would require a significant amount of time 
which many may not be willing to dedicate.   
 
Statistical Analysis 
Descriptive statistics will be used to analyze the data collected from 
the survey.  Therefore, descriptive statistics will convey the results of the 
survey and to describe the attitudes of the environmental leaders.  
Descriptive statistics is commonly presented in graphical formats, including 
bar, pie and line charts (Mendenhall, Beaver, and Beaver,  2006, p.  4).  The 
data were collected using the website Survey Monkey.  The statistical 
techniques used to analyze the data were percentages and average ratings. 
By analyzing the responses of the participants, it will show if they have a 
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positive or negative attitude toward cap and trade as regulatory tool for air 
pollution.  
The Likert scale was used to determine if years of experience 
impacted the attitudes of environmental leaders toward cap and trade as a 
regulatory tool.  The responses were summed and an average rating score 
calculated for each participant for selected survey questions (1,5.6.10,11, and 
19) based on years of experience.  For analysis purposes, the environmental 
leaders were divided into three categories based on 10 year intervals.  The 
three categories of experience were 0-10 years, 11-20 years, and 21 years of 
experience and greater.  The scores were used to determine if years of 
experience impacted attitudes toward cap and trade as a regulatory tool.  
 
Summary of Chapter 
This chapter describes the research methodology used in this study.  
More specifically, this chapter includes a description of the population and 
the research design for the study.  This chapter also includes a description of 
the survey instrument, the procedures for collecting data and procedures 
used to analyze the data.  The study was descriptive in nature and utilized a 
two-part survey to collect the data. 
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CHAPTER 4 
Results 
Introduction 
This study was designed to determine the attitudes of Title V 
environmental leaders in the state of South Carolina toward cap and trade. It 
is the intent of this chapter to describe the population and present an 
analysis of the data collected through the survey instrument. Each individual 
statement is evaluated in addition to being presented in a graphical format. 
 
Description of the population 
There are two hundred and sixty title V permits throughout the state 
of South Carolina. Of the two hundred and sixty title V permit facilities listed 
by the South Carolina Department of Health and Environmental Control, 
11were the same physical location. Some facilities have the same leader, but 
operate under different title V permits.  The actual population included 249 
Title V permit facilities.  Additionally, approximately 15 letters were 
returned to sender, reducing the total population to 234 facilities.  Therefore, 
the population for this study was 234 environmental leaders. Fifty eight 
responses were received. This equates to a participation percentage of 
24.7%.  Of the fifty eight responses, 98.2% were usable. One participant 
failed to complete the entire survey. 
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The table below summarizes the study participation rates: 
Table 1. Survey Response Breakdown 
 Total Number Percent 
Participation 
Number of Title V Permits 260 100% 
Number of  Facilities 249 95.7% 
Surveys Delivered to 
Leaders 
234 90% 
Surveys Completed 58 24.7% 
Surveys Completed  in 
Entirety 
57 24.3% 
 
The biographical information was collected to determine the 
background of each participant. Professional experience, cap and trade 
management and education were included in the biographical information 
collected.  The following series of charts include the biographical information 
collected from survey participants.  
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Years of Work Experience within an Environmental Field 
 
Figure 1. Years of Work Experience within an Environmental Field 
 
Table 2. Survey Respondents Years of Experience 
Years of Experience Responses 
0-5  18 
6-10 6 
11-15 7 
16-20 11 
21-25 5 
25-30 7 
31-35 3 
 
The survey respondents reported their years of experience working in the 
environmental field. Fifty four percent of the participants had 15 years or 
less of experience.   
  
0 
2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
0-5 6 -10 11 - 15 16-20 21 - 25 26 - 30 31 - 35 
  49 
Environmental Field Work in Manufacturing Industry 
 
 
 
Figure 2. Environmental Experience Solely in Manufacturing 
 
Thirty nine environmental leaders have solely worked in the 
environmental field within the manufacturing industry. Only 32% of the 
respondents have worked in other environmental professional capacities 
such as regulatory enforcement, consulting and training.  
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No 
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Years Worked Within a Title V Facility 
 
 
 
Figure 3. Years of Title V Management Experience 
 
 
Table 3. Survey Respondents Title V Management Experience 
Years of Experience Responses 
0-5  15 
6-10 11 
11-15 11 
16-20 4 
21-25 9 
25-30 5 
31-35 2 
 
The majority of the survey respondents (71. 9 %) had 15 or less years 
of experience in Title V program management. Only 2 participants had more 
than 30 years.  
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Cap and Trade Program Management 
 
 
 
Figure 4. Cap and Trade Program Management 
 
Forty four participants (77%) had not managed air emissions within a 
cap and trade program.  Thirteen respondents had experience managing 
regulatory requirements within a cap and trade program. This equates to 
23% of the survey respondents.  
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No 
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Education Level 
The majority of the environmental professionals had a college level 
degree in an environmental related discipline. In the second part of this 
question, the survey respondents listed the type and level of degree. The 
respondents who had degrees in science and engineering fields including 
chemical engineering, occupational safety and health, physics and biology.  
Only 2 survey respondents had master degrees and those were in 
environmental disciplines. One respondent had an associate’s degree in 
environmental management.  
The remainder of the chapter will include an analysis of each 
attitudinal statement in graphical and descriptive formats.  Additionally, 
rating averages were calculated for selected attitudinal statements 
(questions 1, 5, 10, 11, and 19) to determine if the years of experience 
31, 54% 
26, 46% Yes 
No 
Figure 5. Leaders with a college level degree or higher 
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impacted the attitudes of environmental leaders according to the following 
three categories of experience: 0-10 years, 11-20 years, and 21 years of 
experience and over.  
The Likert scale provides a total rating for each respondent. If the 
view point of the statement is favorable then the position is rating would be 
the following:  
         Scale Value 
a. Strongly agree    5 
b. Agree     4 
c. Undecided/ Neutral   3 
d. Disagree    2 
e. Strongly disagree   1 
 
 
When the statement opposes the point of view, then the items are rated in 
the opposite order as shown below,  
 
         Scale Value 
a. Strongly agree    1 
b. Agree     2 
c. Undecided/ Neutral   3 
d. Disagree    4 
e. Strongly disagree   5 
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Survey Question 1: The Clean Air Act is effective in reducing emissions and 
improving air quality in the United States. 
 
 
Figure 6. Graph responses to survey question 1 
 
In figure 6, Sixty five percent of respondents believed that the Clean Air Act is 
effective in reducing air emissions and improving air quality in the United States. 
Fourteen percent of the population had no opinion and selected “neither agree nor 
disagree.”  Fourteen percent of the population disagreed and no one responded 
strongly disagree.   
Table 4.  Question 1 Rating Average 
 
Years of Experience Rating Average 95% Confidence 
Interval Upper Limit  
95% Confidence 
Interval Lower Limit 
0-10 3.80 3.92 3.68 
11-20 3.54 3.78 3.30 
21+ 3.22 3.36 3.09 
 
0 4, 7% 
8, 14% 
37, 65% 
8, 14% 
Strongly Disagree 
Disagree 
Neither Agree nor 
Disagree 
Agree 
Strongly Agree 
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Environmental leaders with ten or less years of experience had the highest rating 
with 3.80.  The leaders will 11 – 20 years experience had a rating of 3.54. 
Environmental leaders with 21 years of experience or greater had the lowest 
rating at 3.22.  It appeared that regardless of the level of experience the 
environment leaders agreed that the Clean Air Act is effective in reducing 
emissions and improving the environment. 
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Survey Question 2: Air pollution must be managed in order for the country to 
maintain a healthy and productive society. 
 
Figure 7. Survey Question 2 Responses 
 
The majority of survey respondents agreed that air pollution must be managed in 
order for the country to maintain a healthy and productive society. Forty nine 
percent strongly agreed and 42% agreed with the statement. Three respondents 
disagreed or strongly disagreed with that air pollution must be managed in order 
for society to maintain a healthy and productive society.  Two survey respondents 
did not have an opinion.   
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Survey Question 3: The State of South Carolina effectively manages air pollution 
from industrial sources. 
 
 
Figure 8. Graph representation of survey question 3 responses 
 
In figure 8, 59% of survey respondents strongly agreed or agreed that the State of 
South Carolina effectively manages air pollution from industrial sources. Thirteen 
percent of survey respondents disagreed or strongly disagreed that the state 
effectively manages air pollution.  Twenty eight percent of the population did not 
have an opinion.  
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Survey Question 4: Air quality is a concern in South Carolina. 
 
 
Figure 9. Response to survey question 4 
 
Five survey participants strongly agreed that air pollution is a concern in South 
Carolina. Twenty four agreed with the statement.  Thirty five percent had no 
opinion.  Five respondents disagreed and three strongly disagreed that air quality 
is a concern in South Carolina.  
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Survey Question 5: Traditional command and control programs reduce emissions 
and improve air quality. 
 
Figure 10. Response to survey question 5 
 
Sixty one percent of survey participants agreed with the statement that traditional 
command and control programs reduce emissions and improve air quality. 
Twenty five percent had no opinion. Fourteen percent of participants disagreed or 
strongly disagreed that traditional command and control program improve air 
quality.                 
Table 5. Question 5 Rating Average  
Years of Experience Rating Average 95% Confidence 
Interval Upper Limit  
95% Confidence 
Interval Lower Limit 
0-10 3.47 3.59 3.34 
11-20 3.08 3.37 2.79 
21+ 3.11 3.25 2.97 
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34, 61% 
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The lowest rating average was incurred by environmental leaders who had 11 to 
20 years of field experience. Leaders who had field experience of 21 years or 
greater response rating was 3.08.  The highest response rating was by individuals 
who had field experience ten years or less.  
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Survey Question 6: Command and control regulations provide flexibility in 
selecting an effective method to control air emissions. 
 
Figure 11. Reponses to survey question 6 
 
None of the environmental leaders strongly agreed with the statement.  Eighteen 
respondents, 32%, agreed command and control regulations provide flexibility in 
selecting an effective method to control air emissions. Sixteen respondents, 28%, 
disagreed with the statement and five strongly disagreed. Eighteen survey 
respondents had no opinion.  
Table  6.  Question 6 Rating Average 
Years of Experience Rating Average 95% Confidence 
Interval Upper Limit  
95% Confidence 
Interval Lower Limit 
0-10 2.73 3.05 2.42 
11-20 2.69 2.94 2.44 
21+ 2.44 2.63 2.26 
5, 9% 
16, 28% 
18, 32% 
18, 32% 
0, 0% 
Strongly Disagree 
Disagree 
Neither Agree nor Disagree 
Agree 
Strongly Agree 
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Survey respondents with field experience greater than 21 years had the lowest 
rating average at 2.44. Respondents with 11 – 20 years of experience had an 
average rating of 2.69.  The highest rating average was 2.73 and was incurred by 
environmental leaders who had up to 10 years of experience.  
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Survey Question 7: Current legislation provides industry with the flexibility to 
manage its emission levels and still maintain a productive manufacturing facility. 
 
 
Four respondents, 7%, strongly agreed that current legislation provides industry 
with the flexibility to manage its emission levels and still maintain a productive 
manufacturing facility. Twenty two, 39%, of respondents agreed with the 
statements. Eleven environmental leaders did not have an opinion. Thirteen of the 
survey respondents disagreed and seven strongly disagreed that current legislation 
provides industry with flexibility to manage its emission levels and still maintain 
a productive manufacturing facility.  
 
 
 
 
7, 12% 
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Figure 12. Responses to survey question 7 
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Survey Question 8: Command and control regulations create a financial burden on 
industry due to its restrictive compliance requirements. 
 
 
 
Six survey respondents strongly agreed that command and control regulations 
create a financial burden on industry due to its restrictive compliance 
requirements. Twenty two respondents, 39%, agreed with the statement. Eighteen 
survey respondents, 32%, disagreed that command and control regulations create 
a financial burden on industry.  One survey respondent strongly disagreed with 
the statement.  
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Figure 13. Responses to survey question 8 
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Survey Question 9: It is easier to manage emission levels when the government 
creates maximum achievable control technology standards (MACT). 
 
 
Three environmental leaders strongly agreed it is easier to manage emission levels 
when the government creates maximum achievable control technology standards. 
Sixteen survey respondents agreed with the statement. Fifteen respondents, 27%, 
disagreed that it is easier to manage emissions with maximum control technology 
standards are created. Eight survey respondents strongly disagreed. Fifteen 
respondents had no opinion.  
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Figure 14. Responses to survey question 9 
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Survey Question 10: Current cap and trade programs are effective. 
Two respondents, 3% of the population, strongly agreed current cap and trade 
programs are effective. Eighteen percent strongly agreed with the statement. 
Sixteen respondents, 28%, disagreed that current cap and trade programs are 
effective. Six respondents strongly disagreed with the statement. Forty percent did 
not have an opinion. 
Table 7. Survey Question 10 Rating Average 
Years of Experience Rating Average 95% Confidence 
Interval Upper Limit  
95% Confidence 
Interval Lower Limit 
0-10 2.87 3.08 2.65 
11-20 2.15 2.35 1.96 
21+ 2.22 2.50 1.94 
 
Environmental leaders with 11 to 20 years of experience had the lowest rating 
average at 2.15. The next lowest rating, 2.22, was yielded by environmental 
6, 11% 
16, 28% 
23, 40% 
10, 18% 
2, 3% 
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Disagree 
Neither Agree nor 
Disagree 
Agree 
Strongly Agree 
Figure 15. Responses to survey question 10 
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leaders who had have at least 21 years of experience. The highest rating average, 
2.87, occurred with leaders who had 10 or less years of experience.  
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Survey Question 11: Cap and trade is effective in reducing air pollution. 
Two survey respondents strongly agreed that cap and trade is effective in 
reducing air pollution. Fourteen environmental leaders agreed with the statement. 
Thirty five percent disagreed and 7% strongly disagreed. Thirty percent of the 
survey respondents did not have an opinion. 
Table 8. Survey Question 11 Rating Average 
Years of Experience Rating Average 95% Confidence 
Interval Upper Limit  
95% Confidence 
Interval Lower Limit 
0-10 2.87 3.10 2.63 
11-20 2.62 2.84 2.39 
21+ 2.11 2.39 1.84 
 
Environmental leaders who had more than 21 years experience had the lowest 
rating average at 2.11. Leaders with 11 to 20 years of experience had the next 
4, 7% 
20, 35% 
17, 30% 
14, 25% 
2, 3% 
Strongly Disagree 
Disagree 
Neither Agree nor 
Disagree 
Agree 
Strongly Agree 
Figure 16. Responses to survey 11 
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lowest rating average at 2.62. The highest rating average, 2.87, occurred with 
leaders who had 10 or less years of experience. Based on the data, environmental 
leaders at all experience levels had an unfavorable attitude towards cap and trade 
being effective in reducing air pollution. 
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Survey Question 12: Cap and trade is more effective because it controls the level 
of pollution within an area instead of at a single facility.  
 
 
 
Figure 17. Responses to survey question 12 
 
Twenty survey respondents strongly agreed or agreed that cap and trade is 
more effective because it controls the level of pollution within an area instead of 
at a single facility. Four respondents strongly agreed and 15 agreed with the 
statement. Thirteen environmental leaders disagreed with the statement. Four 
strongly disagreed and 21 survey respondents had no opinion.  
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Survey Question 13: Cap and trade permits industry to determine the most 
effective method to manage their emission levels. 
 
 
Figure 18. Responses to survey question 13 
Two respondents strongly agreed cap and trade permits industry to determine the 
most effective method to manage their emission levels. Twenty three respondents 
agreed with the statement. However, 12 respondents disagreed and one strongly 
disagreed with the statement. Nineteen respondents, 33%, had no opinion.  
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Survey Question 14: Cap and trade is another way for the government to make 
money and not effectively remedy the problem of pollution. 
 
 
Figure 19. Responses to survey question 14 
 
Nine respondents strongly agreed that cap and trade is another way for the 
government to make money and not effectively remedy the problem of pollution.  
Fourteen environmental leaders agreed with the statement. Twenty one 
respondents did not have an opinion. Ten respondents disagreed and 3 strongly 
disagreed with the statement. 
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Survey Question 15: Cap and trade creates a bigger financial burden on industry 
than command and control methods. 
Thirteen respondents, 23%, strongly agreed that cap and trade creates a bigger 
financial burden on industry than command and control methods. Five 
environmental leaders agreed and 25 had no opinion. Twelve respondents 
disagreed with the statement. Two respondents strongly disagreed that cap and 
trade creates a bigger financial burden on industry.  
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Figure 20. Responses to survey questions 15 
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Survey Question 16: Cap and trade improves accountability by forcing 
participants to account for every ton of emissions. 
 
 
 
Figure 21. Responses to survey question 16 
One survey respondent strongly agreed that cap and trade improves accountability 
by forcing participants to account for every ton of emissions. Twenty six 
environmental leaders, 46 % of respondents agreed with the statement. Fifteen 
respondents had no opinion. Fourteen respondents disagreed with the statement 
and one respondent strongly disagreed.  
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Survey Question 17: Cap and trade rewards innovation because companies can 
determine the best method to reduce emissions.  
 
 
 
Figure 22. Responses to survey question 17 
 
Three survey respondents strongly disagreed with the statement that cap and trade 
rewards innovation because companies can determine the best method to reduce 
emissions. Eleven leaders disagreed with the statement and twenty two had no 
opinion.  Fourteen survey respondents agreed and four strongly agreed that cap 
and trade rewards innovation.  
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Survey Question 18: Companies should be financially compensated when 
emissions are eliminated or reduced.  
 
 
 Figure 23. Responses to survey question 18 
 
Six survey participants strongly agreed that companies should be financially 
compensated when emissions are eliminated or reduced. Twenty one respondents, 
thirty seven percent, agreed with the statement. Nineteen leaders had no opinion. 
10 respondents disagreed and one strongly disagreed that companies should be 
financially compensated when emission are eliminated or reduced.  
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Survey Question 19: Implementing a cap and trade program would be more 
successful in managing air pollution than the current methods used.  
 
 
Figure 24. Responses to survey question 19 
 
Two survey participants strongly agreed that cap and trade program would be 
more successful in managing air pollution than the current methods used. Thirteen 
survey participants agreed.  Fourteen survey participants did not have an opinion. 
Eighteen participants disagreed and ten strongly disagreed.  
Table 6. Survey Question 19 Rating Average 
Years of Experience Rating Average 95% Confidence 
Interval Upper Limit  
95% Confidence 
Interval Lower Limit 
0-10 2.73 2.97 2.50 
11-20 2.62 2.94 2.29 
21+ 2.33 2.57 2.10 
 
10, 17% 
18, 32% 
14, 25% 
13, 23% 
2, 3% 
Strongly Disagree 
Disagree 
Neither Agree or Disagree 
Agree 
Strongly Agree 
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Table 19 shows that survey respondents who had more than 21 years of 
experience yielded the lowest rating average at 2.33.  The second lowest rating 
was 2.66 from environmental leaders with 11 – 20 years of environmental field 
experience. The highest rating average was incurred by survey respondents with 
10 years of less experience in the environmental field. These respondents yielded 
a rating average of 2.73. The data suggested that environmental leaders did not 
believe implementing a cap and trade program would be more successful in 
managing air pollution than the current methods used.  
 
Summary of Chapter 
This chapter presented the results gathered from the survey. Data collected was 
presented in three ways: descriptive, graphical and ratings.  
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CHAPTER 5 
 
Conclusions 
 
 Chapter 5 presents a summary of the study, findings, conclusions, and 
recommendations for future research.  
Problem of Study 
This study was designed to determine the attitudes of environmental 
leaders toward cap and trade as a method of regulation for air pollution.  
There were four specific research questions this study intended to answer.  
In addition to the environmental leaders’ attitude toward cap and trade, it 
was the intent to evaluate their attitude toward traditional methods of 
regulation such as command and control. Thirdly, the research would 
determine if environmental leaders agree that cap and trade is an 
appropriate method/ process to regulate air pollution. Lastly, the research 
was to determine if experience level impacted the environmental leader’s 
attitude toward air pollution regulation.  
Investigation Procedures 
The population for this study consisted of 234 environmental leaders. 
Fifty eight responses were received. This equates to a response rate of 
24.7%.  Of the fifty eight responses, 98.2% were usable. One participant 
failed to complete the entire survey.  
For this study, the instrument used was a structured questionnaire.  
The instrument was designed to collect biographical information, to 
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determine the attitudes of environmental leaders toward cap and trade as a 
method of regulation for air pollution and to answer four research questions.  
Summary of Findings 
The summary of the findings will be presented according to the 
biographical information collected and based upon the four research 
questions developed for this study.  
The biographical information revealed that a large proportion 
(54.3%) of the environmental leaders in the study had less than 15 years of 
environmental field experience while forty percent of the leaders had 
between 16 and 30 years of experience. Only 5.2 % of respondents had 
worked in the environmental field more than 30 years.  The data suggested 
that the majority of the environmental professionals (54%) had a college 
level degree in an environmental or science related discipline. The majority 
of the survey respondents (71.9 %) had less than 15 years of experience 
managing a title V permit. Only 3.5 % had more than 30 years of title V 
management experience.  It was found that only a limited number (23%) of 
environmental leaders had managed air emissions within a cap and trade 
program. According to the data, the majority of the environmental leaders 
(68%) had worked primarily in the manufacturing industry.   
It was essential to determine if the environmental leaders believed air 
pollution was a concern and needed to be managed.  It was found that 91% of 
the environmental leaders believed that air pollution must be managed in 
order for the country to maintain a healthy and productive society. 
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Additionally, the majority of the leaders responded that air pollution is a 
concern within South Carolina.  
There were four research questions answered based on the 
percentages for the various questions in the survey instrument or the ratings 
calculated based on level of experience. 
 
Research Question 1: What are the attitudes of Environmental Leaders 
toward cap and trade as a regulatory method? 
 
Percentages from four attitudinal statements (10, 11, 15, 19) were 
used to determine the attitude of the environmental leaders toward cap and 
trade. 
The survey respondents had a more negative attitude toward cap and 
trade as a regulatory method in South Carolina. In statement 10, thirty nine 
percent of survey respondents replied that current cap and trade programs 
are ineffective.  In Figure 16, 42% of the environmental leaders replied cap 
and trade is ineffective in reducing air pollution. Additionally in figure 20, 
32% responded cap and trade creates a larger financial burden on industry 
than command and control methods.  In figure 24, 49% of survey 
participants disagreed or strongly disagreed agreed that a cap and trade 
program would be more successful in managing air pollution than the 
current methods used.  Therefore, it can be concluded that the environmental 
leaders had a more negative attitude toward cap and trade.  
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Research Question 2: What are the attitudes of Environmental Leaders 
toward traditional methods of regulation such as command and control? 
  
Percentages from attitudinal statements 1, 3, 5 and 9 were used to 
determine the attitudes of the environmental leaders toward traditional 
methods of regulation such as command and control. 
The environmental leaders responded favorably to statements 
pertaining to current air pollution regulations and methods such as 
command and control.  In figure 6, 79% of survey respondents had a positive 
attitude toward the Clean Air Act. They believed it is effective in reducing 
emissions and improving air quality in the United States.  Additionally 59% 
(figure 8) of the survey respondents agreed that the state of South Carolina 
effectively manages air pollution from industrial sources.  
Survey respondents had a positive attitude toward command and 
control.  Figure 10 shows 61% of survey participants agreed that traditional 
command and control programs reduce emissions and improve air quality. 
The majority of the environmental leaders believed that current legislation 
provides flexibility to manage its emission levels without creating a financial 
burden on industry. However in figure 14, 41% found command and control 
methods to be restrictive when technology and equipment requirements are 
mandated. Based upon the stated results, it can be concluded that 
environmental leaders had a more positive attitude toward traditional 
methods of regulation such as command and control in South Carolina. 
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Research Question 3: Do environmental leaders agree that cap and trade is 
an appropriate method/ process to regulate air pollution? 
 
 
 Percentages from 9 attitudinal statements (10, 11, 13, 14, 15, 
16, 17, 18, 19) were used to determine if environmental leaders agree that 
cap and trade is an appropriate method/process to regulate air pollution. 
There were aspects of cap and trade that the environmental leaders 
responded to as effective and rewarding.  These aspects included 
accountability, innovation, flexibility and potential financial compensation 
when trading credits occur once emission levels are below the cap. In figure 
21, 48% believed that cap and trade improves accountability because 
participants account for every ton of emissions. In figure 23, Forty seven 
percent of environmental leaders agreed that companies should be 
financially compensated when emission are eliminated or reduced.  
Additionally, in figure 18, forty four percent of respondents agreed that cap 
and trade permits industry to determine the most effective method to 
manage its air emissions. The third aspect that environmental leaders had a 
positive attitude toward was that cap and trade rewards innovation. In figure 
22, 33% agreed that cap and trade rewards innovation because it allows 
companies to determine the best method to reduce emissions. 
However, most of the environmental leaders had an overall negative 
attitude toward cap and trade as a method to regulate air pollution. Forty one 
percent of environmental leaders who responded to statement 14 believe 
cap and trade does not remedy pollution, but is another way for the 
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government to gain capital.  In figure 16, 42% of environmental leaders 
responded cap and trade is ineffective in reducing air pollution. In addition, 
39% of the respondents believed current cap and trade programs are 
ineffective when responding to attitudinal statement 10.  
The majority of the environmental leaders found cap and trade to be 
ineffective, an inadequate method of control, and an inappropriate method or 
process to regulate air pollution. Despite some positive response to the 
survey statements, it can be concluded that survey respondents had a more  
negative attitude toward cap and trade within the state of South Carolina. 
 
Research Question 4: Does the level of experience of the Environmental 
leader impact their attitude toward air pollution regulation? 
 
 Rating averages were calculated for selected attitudinal statements 
(1, 5, 6, 10, 11, and 19 ) to determine the attitudes of environmental leaders 
toward air pollution regulations according to experience.  The environmental 
leaders were divided into three categories based on 10 year intervals.  The 
three categories of experience were 0-10 years, 11-20 years, and 21 years of 
experience and over. 
Survey Question 1 - The Clean Air Act is effective in reducing emissions and 
improving air quality in the United States. 
The data revealed that environmental leaders with ten or less years of 
experience had the highest rating with 3.80 while the leaders with 11 – 20 
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years experience had the second highest rating of 3.54.  Environmental 
leaders with 21 years of experience or greater had a similar rating at 3.22.   
The data suggested that regardless of the level of experience the 
environmental leaders agreed that the Clean Air Act is effective in reducing 
emissions and improving the air quality in the United States. The confidence 
intervals for each experience level were different. Ninety five percent of 
environmental leader with 10 or less years of experience would have a 
response rating between 3.92 and 3.68.  Ninety five percent of environmental 
leaders with 11 to 20 years of experience would have a response rating 
between 3.78 and 3.30. Ninety five percent of environmental leaders with 21 
years or more of experience would have rating between 3.36 and 3.09.  
Therefore, it can be concluded that there is a difference in the level of 
positivity based upon the confidence intervals at 95%. The ratings indicated 
that South Carolina environmental leaders had a more positive attitude 
toward the Clean Air Act being effective in reducing emissions and improving 
air quality in the United States. 
 
Survey Question 5: Traditional command and control programs reduce 
emissions and improve air quality. 
 
The findings indicated that the environmental leaders with 11 to 20 
years of experience had the lowest rating (3.08) while those with experience 
of 21 years or greater had a rating of 3.11.  The environmental leaders with 
10 years or less experience had the highest rating (3.47).  Although there was 
a slight difference in the ratings for the various experience levels, all of the 
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respondents agreed that traditional command and control programs reduce 
emissions and improve air quality.  The confidence intervals for each 
experience level were different. Ninety five percent of environmental leaders 
with less than 10 year experience would have ratings between 3.59 and 3.34.  
Ninety five percent of leaders with 11 – 20 years experience would respond 
between 3.37 and 2.79.  Ninety five percent of leaders with more than 21 
years experience will respond between 3.25 and 2.97. Since the interval 
levels are different, it can be concluded that there is a difference of opinion 
based upon years of experience. Therefore it can be concluded that the 
ratings suggested South Carolina environmental leaders had a more positive 
attitude toward traditional command and control programs to reduce 
emission and improve air quality regardless of years of experience. 
 
Survey Question 6: Command and control regulations provide flexibility in 
selecting an effective method to control air emissions. 
 
Survey respondents with field experience greater than 21 years had 
the lowest rating average at 2.44 while respondents with 11 – 20 years of 
experience had an average rating of 2.69.   The highest rating average (2.73) 
suggested that environmental leaders who had up to 10 years of experience 
had a less negative attitude than the leaders who had more than 10 years of 
experience. Ninety five percent of environmental leaders with more than 21 
years experience would have a response rating between 2.63 and 2.26. 
Ninety five percent of environmental leaders with 11 – 20 years of 
experience would have a rating between 2.94 and 2.44. Ninety five percent of 
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environmental leaders with 10 years or less experience would have a 
response rating between 3.05 and 2.42. Therefore it can be concluded that 
there is a difference in level of negative attitude based upon the confidence 
intervals at 95%.  Based on the findings, the environmental leaders at all 
experience levels disagreed with the statement that command and control 
regulations provide flexibility in selecting an effective method to control 
emission. 
 
Survey Question 10: Current cap and trade programs are effective. 
 
Environmental leaders with 11 to 20 years of experience had the 
lowest rating average at 2.15 while those with 21 years or more experience 
had the next lowest rating of 2.22.  The environmental leaders with 10 years 
of experience of less had the highest rating of   2.87.  The data suggest that 
the environmental leaders in general did not believe that cap and trade 
programs were effective.   
Ninety five percent of environmental leaders with 10 years or less of 
experience would have a rating between 3.08 and 2.65. Ninety five percent of 
environmental leaders with 11 – 20 years would have a rating between 2.35 
and 1.69.  Ninety five percent of leaders with 21 years or greater of 
environmental experience would have a rating between 2.50 and 1.94.  The 
confidence interval validates there is a difference in the level of negativity 
toward the effectiveness of current cap and trade programs.  The 
environmental leaders with 11 or more years of experience appeared to be 
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more negative toward cap and trade programs being effective while those 
with 10 or less years of experience being less negative.  One would conclude 
that regardless of experience South Carolina environmental leaders tended 
to be more negative towards cap and trade being effective. 
 
Survey Question 11:  Cap and trade is effective in reducing air pollution 
 
Environmental leaders who had more than 21 years experience had 
the lowest rating average at 2.11. Environmental leaders with 11 to 20 years 
of experience had the next lowest rating average at 2.62. The highest rating 
average, 2.87, occurred with leaders who had 10 or less years of experience. 
The ratings suggest that the environmental leaders tended to disagree 
regarding cap and trade being effective in reducing air pollution regardless of 
age.  Ninety five percent of environmental leaders with less than 10 years 
experience would have a rating between 3.10 and 2.63. Ninety five percent of 
environmental leaders would have response rating between 2.84 and 2.39. 
Ninety five percent of environmental leaders with 21 or more years of 
experience would have a response rating between 2.39 and 1.84. Despite 
having similar rating responses, the confidence intervals validate that there 
was a slight difference in attitude based upon experience level. However, the 
leaders with the most experience (20 years or more) tended to be more 
negative (2.11 rating) while those with less experience (10 years or less) 
were less negative with a  rating of 2.87.    
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Survey Question 19: Implementing a cap and trade program would be more 
successful in managing air pollution than the current methods used. 
 
The data indicated that respondents who had more than 21 years of 
experience had the lowest rating average of 2.33 while those environmental 
leaders with 11 – 20 years of environmental field experience had a rating of 
2.66.  The highest rating average (2.73) was found for respondents with 10 
years of less experience.  Based upon the confidence intervals, it can be 
concluded that there is a difference in the degree of negativity of each 
experience level. Ninety five percent of leaders with less than 10 years of 
experience would have a response rating between 2.97 and 2.50.  Ninety five 
percent of environmental leaders with 11 – 20 years of experience would 
have a rating between 2.9 and 2.29.  Ninety five percent of environmental 
leaders with 21 or more years of experience would have a response rating of 
2.57 and 2.10.  Although there were slight differences in the ratings for the 
experience levels, South Carolina environmental leaders disagreed that 
implementing a cap and trade program would be more successful in 
managing air pollution than the current methods used. 
 Based on the findings, it can be concluded that experience level did  
have a minor impact on environmental leaders’ attitudes toward regulation. 
The majority of the ratings showed marginal differences. The respondents 
had a tendency to respond negatively or positively regardless of years of 
experience.  The data suggested that regardless of the level of experience the 
environment leaders were more agreeable that the Clean Air Act is effective 
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in reducing emissions and improving the air quality in the United States. The 
data also suggested that the environmental leaders of all experience levels 
had a more negative attitude to cap and trade programs while, most of the 
respondents agreed that traditional command and control programs reduce 
emissions and improve air quality.   
Conclusions 
The conclusions reached in this study are based on the analysis and 
interpretation of the data provided by environmental leaders in South 
Carolina. 
 
1. The environmental leaders did not have a favorable attitude toward 
cap and trade as a regulatory method. 
 
2. The environmental leaders possessed a more positive attitude toward 
traditional methods of regulation such as command and control. 
 
3. The environmental leaders had a less agreeable attitude toward cap 
and trade as an appropriate method/ process to regulate air pollution. 
 
4.  The level of experience of the environmental leaders did impact their  
              attitudes toward air pollution regulation. 
 
 
Recommendations 
1.   The findings of this study should be made available to    
  environmental leaders in non title V plants. 
 
2.  Environmental leaders should become more knowledgeable of    
 cap and trade. 
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Future Research 
Opportunities for further study includes a continued review of South 
Carolina, Title V environmental leader’s attitudes toward cap and trade as a 
tool for regulating air pollution. This study can be expanded to include 
leaders throughout the United States. Additionally, future studies can consist 
of the attitudes of environmental leaders that work in facilities which are not 
Title V permitted.  As air pollution and emission management is not solely 
limited to the United States, this study could be broadened to include an 
assessment internationally.  The study could be expanded to include specific 
cap and trade programs within  
Additional studies could review other types of trading programs of 
programs or alternative to tradition command and control methods.   
Summary of Chapter 
This chapter presented an overview of the study and a description of the 
procedures used for the study.  Additionally, the chapter included a summary 
of the findings, conclusions, and recommendations. 
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April 24, 2012 
 
Environmental Leader 
3M Tape Plant 
1400 Perimeter Road 
Greenville, SC 29605 
 
Dear Site Environmental Leader: 
 
I am a graduate student under the direction of Professor Larry Olson in the 
Department of Mathematics and Applied Science at Arizona State University.  I 
am in the process of completed my master’s requirement. I am an online student 
who has worked in South Carolina and North Carolina in the Environmental, 
Health and Safety field. 
 
I am conducting a research study to gather the opinions of Environmental 
Leaders in South Carolina about Cap and Trade.  I am inviting your participation, 
which will involve taking a 5 minute survey online. No personal information is 
required.  Nor will individual answers be disclosed. The survey can be accessed 
through the following website: http://capandtrade.webs.com 
  
Your participation in this study is voluntary.  You can skip questions if you wish. 
You must be 18 or older to participate.  If you choose not to participate or to 
withdraw from the study at any time, for any reason, there will be no penalty or 
follow up required.  
 
If you have any questions concerning the research study, please contact the 
research team at: Larry Olson (larry.olson@asu.edu) or Tiffiny Lyons 
(tnlyons@asu.edu).  
 
Thank you in advance for your participation. 
 
 
Sincerely, 
 
 
Tiffiny Lyons 
 
 
Website Address: http://capandtrade.webs.com 
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